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ZKHUH -5& DQG -&6 DUH joint roughness coefficient DQG MRLQW FRPSUHVVLYH VWUHQJWK UHVSHFWLYHO\ 7KH UHVLGXDO





















+RZHYHU WKHYLVXDOFRPSDULVRQ LVDSUHIHUUHGZD\ IRUGHWHUPLQLQJ-5&YDOXHV LQJHRWHFKQLFDOSUDFWLFH$TXLFN
DQGHDV\HVWLPDWHLVSUREDEO\RQHRIWKHPDLQUHDVRQVIRUWKLVSUHIHUHQFH
7KH WZRGLPHQVLRQDO ' SURILOHV XVHG IRU YLVXDO DVVHVVPHQW DUH GLUHFWLRQDOO\ GHSHQGHQW DQG IRU WKLV UHDVRQ LW
ZRXOGEHPRUH FRQYHQLHQW WRXVH WKUHHGLPHQVLRQDO 'SURILOHV ,Q DGGLWLRQ WKH WHQGDWDEDVHSURILOHV FRXOGEH





VXUIDFH ZKLFK LV WKH PRVW VLPLODU WR WKH LQYHVWLJDWHG VXUIDFH 7KH GDWDEDVH VXUIDFHV ZLOO EH DVVRFLDWHG ZLWK
FRUUHVSRQGLQJ-5&YDOXHVDQG WKHVHYDOXHVZLOOEHDVFULEHG WR WKH LQYHVWLJDWHGVXUIDFHVRQ WKHEDVLVRIVLPLODULW\
FRPSDULVRQ 7R DFFRPSOLVK VXFK D SURFHGXUH LW LV QHFHVVDU\ WR GLJLWL]H VXUIDFHV DQG GHILQH VRPH QXPHULFDO
LQGLFDWRUVRIVXUIDFHVLPLODULW\7KHQH[WVHFWLRQEULQJVSRVVLEOHVROXWLRQV





KDUGZDUH KDV EHHQ GHVLJQHG DQG DVVHPEOHG ,WV DUUDQJHPHQW LV VKRZQ LQ )LJ  7KH KDUGZDUH FRQVLVWV RI
SKRWRJUDSKLFFDPHUD&DQRQ(26'DXJPHQWHGE\WKHREMHFWLYH()PPI0DFUR8607KLVREMHFWLYH
SRVVHVVHVDVXIILFLHQWO\VPDOOGHSWKRIRSWLFDOILHOGZKHQLWLVVHWWRI7KHSKRWRJUDSKLFFDPHUDLVPRXQWHGRQD
PRWRUL]HG WRXJK VWDQG ZKLFK HQDEOHV PRYHPHQW LQ WKH YHUWLFDO GLUHFWLRQ 7KH YHUWLFDO VWHSSLQJ PRYHPHQW LV
JRYHUQHGE\ WKH VRIWZDUH LPSOHPHQWHGRQ WKH3&9HUWLFDO VWHSV FDQEH VHWZLWKLQ DZLGH LQWHUYDO UDQJLQJ IURP
PLFURPHWUHVXSWRGHFLPHWUHVZKLFKLVIDUHQRXJKWRGHWHFWKHLJKWGLIIHUHQFHVRIURFNDVSHULWLHV$WHDFKYHUWLFDO
SRVLWLRQWKHFDPHUDWDNHVVQDSVRSWLFDOVHFWLRQVRIWKHVXUIDFH7KHGLVWDQFHEHWZHHQWZRSRVLWLRQVKDVWREHVHWVR
WKDW LWPD\QRWH[FHHG WKHGHSWKRI WKHRSWLFDO ILHOGRI WKHREMHFWLYH7KHGHSWKRIRSWLFDO ILHOGVKRXOGEHDW OHDVW
VHYHUDO WLPHV VPDOOHU WKDQ WKH DYHUDJH KHLJKW RI VXUIDFH LUUHJXODULWLHV DVSHULWLHV 7KH UHVXOWLQJ RSWLFDO VHFWLRQV
































































SS FRVVLQ ³³: 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7KH V\PERON GHILQHV WKH XSSHU ERXQG  N IRU WKH VXEVFULSWV n k DQG UHVWULFWV WKH QXPEHU RI WHUPV LQ WKH
)RXULHUVXP
:HKDYHLQWURGXFHGDPDWUL[  nkM N DVVRFLDWHGZLWKWKH)RXULHUH[SDQVLRQFRHIILFLHQWV
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7KH VPDOOHU WKH YDOXH RI S WKH EHWWHU FRQIRUPLW\ EHWZHHQ FRPSDUHG VXUIDFHV FDQ EH REVHUYHG 7R HQDEOH















ZKHUH WKH SURGXFW LK  LV D SL[HO UHVROXWLRQ RI WKH XVHG GLJLWDO LPDJHV ,Q RXU FDVH
















q    
7KH VPDOOHU WKHYDOXHRIH WKHEHWWHU DJUHHPHQWEHWZHHQFRPSDUHG VXUIDFHV LV HVWDEOLVKHG7KH WKLUG LQWURGXFHG
LQGLFDWRURIVLPLODULW\LVWKHFRUUHODWLRQFRHIILFLHQW R ZKLFKHYDOXDWHVERWKWKHKHLJKWDQGVKDSHVLPLODULWLHVRIWZR
VXUIDFHV7KHVXUIDFHVDUHUHSUHVHQWHGE\ WKHLUGLVFUHWH'UHOLHIV LHGLVFUHWHPDWULFHV ijC  ijN DQG WKHLUPHDQ
YDOXHV ijC ! ijN !7KHJUDSKLFDOIRUPRIRQHRIWKHGLVFUHWH'UHOLHIVLVVKRZQLQ)LJ











































7KHFRUUHODWLRQ FRHIILFLHQWRFDQRQO\DVVXPHYDOXHV IURPD UHVWULFWHG LQWHUYDO!7KHKLJKHU WKHDEVROXWH
YDOXHRI R WKHEHWWHUDJUHHPHQWEHWZHHQWKHVXUIDFHV7ZRVXUIDFHVWKDWKDYHWKHFRUUHODWLRQFRHIILFLHQWHTXDOWR
RUDUHLGHQWLFDO$OWKRXJKWKHFRUUHODWLRQFRHIILFLHQWRPDSVKHLJKWDQGVKDSHGLIIHUHQFHVRIWZRVXUIDFHVLWV
IXQFWLRQLQJ GRHV QRW IROORZ WKDW RI WKH IRUPHU WZR DQG DV VXFK LW LV D JRRG FRPSOHPHQW WR WKH FROOHFWLRQ RI
LQGLFDWRUV





7RWHVWWKHFRPSXWHUPHWKRGEDVHGRQWKHWKUHHVLPLODULW\LQGLFDWRUV S H DQG R ZHKDYHFKRVHQILYHVDPSOHVRI
OLPHVWRQH7KHLUVXUIDFHVVKRZHGGLIIHUHQWVWDJHVRILUUHJXODULWLHV7KUHHRIWKHVDPSOHVVHUYHGDVGDWDEDVHVXUIDFHV
DQGWKHUHPDLQLQJWZRZHUHXQGHULQYHVWLJDWLRQLHWKH\ZHUHFRPSDUHGZLWKWKHGDWDEDVHVXUIDFHV7KHGDWDEDVH
VXUIDFHVZHUH QXPEHUHG DV   DQG  )LJ ZKHUHDV WKH LQYHVWLJDWHG VXUIDFHV DV$ DQG% )LJ  %RWK WKH
GDWDEDVH DQG LQYHVWLJDWHG VDPSOHVZHUH RUGHUHG DFFRUGLQJ WR WKHLU VXUIDFH LUUHJXODULWLHV IURP WKH URXJKHU WR WKH




  r JRC   r JRC   r JRC  
6LPLODUVWDWLVWLFDOHYDOXDWLRQZDVFDUULHGRXWIRUWKHLQYHVWLJDWHGVXUIDFHV$DQG%

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
7KHFORVHG-5&YDOXHVEHWZHHQLQYHVWLJDWHGVXUIDFHVDQGWKRVHLQFOXGHGLQWKHGDWDEDVHGHWHUPLQHWKHPRVWVLPLODU
VXUIDFHV$VFDQEHVHHQIURP(TVDQGWKHYLVXDOVWDWLVWLFDOHYDOXDWLRQKDVVXJJHVWHGWZRFRXSOHVRIWKH


































7KHVH WHVWV KDYH LQGLFDWHG WKDW WKH LQWURGXFHG FRPSXWHUPHWKRG IRU UHFRJQLWLRQ RI VXUIDFH VLPLODULW\ SRVVHVVHV D
VXIILFLHQWSRWHQWLDOIRUILQGLQJVLPLODUVXUIDFHV%HFDXVHRI WKLVVLPLODULW\FRPSDULVRQWKH LQYHVWLJDWHGVXUIDFHV$




-5& YDOXHV ZRXOG EHWWHU FRLQFLGH ZLWK YLVXDO HVWLPDWLRQ ,W LV VHHQ WKDW LW LV WKH TXDOLW\ RI WKH GDWDEDVH WKDW LV
GHFLVLYH IRU ULJKW GHWHUPLQDWLRQ RI -5& YDOXHV $Q\ZD\ LQ RXU FDVH WKH VRIWZDUH KDV FRUUHFWO\ LQGLFDWHG WZR
GDWDEDVHVXUIDFHVDQGWKDWDUHWKHPRVWVLPLODUWRWKHLQYHVWLJDWHGVXUIDFHV$DQG%
,Q WKHFDVH VWXGLHG WKHDJUHHPHQWEHWZHHQDOO WKH LQGLFDWRUV S H DQG R KDVEHHQVXUSULVLQJO\JRRG+RZHYHU
ZKHQ WKH GDWDEDVH RI VWDQGDUG VXUIDFHV LV KLJKO\ SRSXODWHG VOLJKW GLIIHUHQFHV EHWZHHQ LQGLFDWRUV PD\ DSSHDU
OLNHZLVH WKHGLIIHUHQFHV LQYLVXDO VWDWLVWLFDO HYDOXDWLRQV VHH WKH VWDWLVWLFDOXQFHUWDLQWLHV LQ(TV  DQG  ,Q
VXFKFDVHVDYHUDJHYDOXHVRI-5&PLJKWEHDVROXWLRQDQDORJRXVO\DV WKHDYHUDJHYDOXHVZLWKYLVXDODVVHVVPHQWV
DQG(YHQZHLJKWHGDYHUDJHVFRXOGEHXVHGLQVWHDGRIVLPSOHDULWKPHWLFDYHUDJHVSURYLGHGVRPHVWDWLVWLFDO




,Q JHRWHFKQLFDO SUDFWLFH WKH GHYHORSHG FRPSXWHU SURFHGXUH PD\ EH HPSOR\HG DV IROORZV $W ILUVW D VXIILFLHQW
QXPEHURI FRQYHQLHQW MRLQW surfacesZLOOEHFROOHFWHG WR IRUPDEDVLV IRU WKHGDWDEDVH7KHQ WKH VXUIDFHVZLOOEH
GLJLWLVHGWRFUHDWH'UHSOLFDVDQGWKHFRUUHVSRQGLQJ)RXULHUPDWULFHV  nkM N ZLOOEHFRPSXWHG7KHPDWULFHV
ZLOO IRUP D digital database WKDW ZLOO EH LQFRUSRUDWHG LQWR WKH VRIWZDUH $ QH[W VWHS FRQVLVWV LQ H[SHULPHQWDOO\
GHWHUPLQLQJ-5&YDOXHVRI WKHGDWDEDVHVXUIDFHV7KHVHYDOXHVZLOOEHFDOFXODWHGDFFRUGLQJ WRIRUPXOD6KHDU
VWUHQJWKW DQG EDVLF IULFWLRQ DQJOH bI UHVLGXDO DQJOH ZKLFK DUH XVHG LQ IRUPXOD ZLOO EHPHDVXUHG E\ WKH
VKHDUER[DSSDUDWXV-&6MRLQWFRPSUHVVLYHVWUHQJWKPD\EHPHDVXUHGE\DPHFKDQLFDOSUHVVRUE\WKH6FKPLGW
KDPPHU $V VRRQ DV D SHUPDQHQW GDWDEDVH LV IRUPHG DQG LQFRUSRUDWHG LQWR WKH VRIWZDUH WRJHWKHU ZLWK WKH
FRUUHVSRQGLQJ -5& YDOXHV WKH FRPSDULVRQ SURFHGXUH ZLOO EH UHDG\ WR XVH  7KH RSWLFDO VHFWLRQV PDGH RQ WKH
investigated joint surfacesZLOO EH XVHG DV LQSXW GDWD IRU WKH VRIWZDUH7KH VRIWZDUHZLOO WKHQ ILQG RQH GDWDEDVH
VXUIDFHZKLFKLVWKHPRVWVLPLODUWRWKHLQYHVWLJDWHGMRLQWVXUIDFH7KH-5&YDOXHRIWKHIRXQGGDWDEDVHVXUIDFHZLOO





VLPLODULW\ KDV EHHQ WHVWHG DQG VKRZQ WKDW LW KDV D VXIILFLHQW SRWHQWLDO WR GHWHUPLQH FRXSOHV RI WKH PRVW VLPLODU
VXUIDFHV ZLWKLQ D VHW RI GLIIHUHQW VXUIDFHV 7KH FRPSXWHU SURFHGXUH XVHV WKUHH VLPLODULW\ LQGLFDWRUV HYDOXDWLQJ
VKDSHV KHLJKWV DQG FRUUHODWLRQRI'SURILOHV7KH WHVWV FDUULHGRXWZLWK ILYH OLPHVWRQH VDPSOHV KDYH FRQILUPHG
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